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Summary 

The last refinery constructed in the United States opened in 1977. Since the mid-1980s, some 150 
have closed as part of an industry-wide consolidation. Over the same time, the remaining 
refineries expanded their operational capacity by 23% to keep up with increasing demand. 

Current U.S. refining capacity appears to satisfy if not exceed demand as the increasing export of 
refined petroleum products would seem to suggest. Notwithstanding the current surplus capacity, 
opportunities for new refineries appear to have emerged as the result of the rise in production of 
U.S. light-sweet crude oil from unconventional resources such as North Dakota’s Bakken and 
Texas’ Eagle Ford formations. These new resources have revitalized some refinery operations that 
formerly depended on imported light crude oil, thereby making the smaller refineries more 
competitive with large refineries that process more widely available heavy-sour crude oil. Rising 
domestic crude oil production has not only led U.S. refineries to export their petroleum products, 
but has led some oil producers to attempt to bypass refining and export crude oil condensates 
directly. However, Department of Commerce regulations currently restrict crude oil exports. 
Whether condensates fall under a refined product classification or crude oil remains an 
unresolved issue, and one that Congress may choose to take up. Congress may also consider 
whether small businesses face inherent disadvantages in entering an industry dominated by large 
complex refinery operators. 

While some arguments remain for new refinery construction, some argue that economic and 
regulatory barriers hinder new construction. Small refining enterprises may suffer certain 
economic disadvantages in an industry driven by the economy of scale. Furthermore, 
opportunities may depend on geographic location, regional markets, and source of crude oil. The 
barriers from regulatory requirements remain less clear. Export restrictions certainly affect 
potential product markets that could support new refining capacity. Whether these markets would 
spur new refinery construction is a separate question. 

The history of refinery expansions suggests that environmental requirements do not generally 
pose a significant barrier to refinery construction, but local challenges vary (e.g., locations with 
currently unhealthy air quality). Small refineries face many of the same economic, market, and 
environmental factors that affect large refineries, but they may also benefit from exemptions in 
complying with certain federal regulations. As with any industrial facility involving potential air 
emissions, water use, and waste generation, certain environmental permitting and regulatory 
requirements apply to the construction and operation of refineries. The specific requirements, and 
the degree of difficulty or ease in meeting them, will depend not only on the nature of the project, 
but perhaps more importantly on the location of the project. 

Small business opportunities in refining may strongly depend on a number of factors, including 
regional demand for refined products, available crude oil supplies, and unique regional 
environmental regulations, among others. A “small business” in the oil refining business is 
defined differently in different statutes. In addition, some fuels are easier to produce than others 
are. While evaluating opportunities is beyond the scope of this report, some key opportunities 
have recently emerged. Perhaps the most discussed potential opportunity for constructing a small 
topping or hydroskimming refinery is in the mid-continent region (North Dakota, Colorado) to 
process these new sources of light sweet crude. Other opportunities may lie in installing 
condensate splitter and stabilizer plants to handle North Dakota and Texas expanding production 
of light sweet crude oil and condensate. 
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Introduction 

The last new refinery to open in the United States finished construction in 1976. That record is 
about to fall with the construction of a small refinery scheduled to open late this year in North 
Dakota. Since the mid-1980s, though, some 150 or more refineries closed. However, the 
refineries that remained open expanded their operational capacity to keep up with the increasing 
demand for refined petroleum products. Current U.S. refining capacity (roughly 18 million 
barrels per day) appears to satisfy if not exceed demand as the increasing export of refined 
petroleum products would seem to suggest. The refining industry even shows signs of expanding 
to take advantage of less expensive U.S. crude oil and export more products. The perception 
remains, nevertheless, that the United States needs new refineries but economic and regulatory 
barriers stand in the way of their construction. Thus far, the industry has managed to negotiate 
regulatory hurdles in expanding refinery capacity, an option preferred over new construction and 
driven by the economy of scale. 

In general, new entrants into refining may find steep competition with existing operators. 
However, for some “teapot” refineries, the door is wide open, and the cost of admission is 
comparatively little when processing light-sweet crude oil or condensate, whether in the mid- 
continent or elsewhere. Some may argue that there may be only a short window of opportunity to 
get in and then get out. A change in crude oil prices could quickly disadvantage them. 

Small refineries do face many of the same economic, market, and environmental factors that 
affect large refineries, but they may also benefit from exemptions in complying with certain 
federal regulations. Further, some federal policies have had the effect of displacing petroleum 
products in the market place, and introduced refineries to direct challenges, such as the 
Renewable Fuel Standard. 

We begin this report with a brief discussion on the state of refining in the Unites States, paying 
particular attention to regulatory criteria that define refining (as this has taken on new 
significance), the threshold between small and large refineries, and potential opportunities for 
small businesses. In the discussion on “Economic Challenges”, we examine the pace of refinery 
construction and capacity expansion, and the profitability of operating refineries. Current 
economic challenges for the industry also include competition from ethanol and biodiesel 
producers, many of which are considered small businesses; the potential displacement of refined 
petroleum products by these alternative fuels, as mandated by the Renewable Fuel Standard; and 
the erosion in demand for refined petroleum products, due to both consumer and government- 
mandated trends toward increased automotive fuel efficiency. 

Like any other industrial facility, refineries are subject to certain environmental laws that regulate 
their construction and operation. In the discussion on Environmental Permitting and Regulatory 
Requirements, we summarize some of the major environmental requirements associated with 
refinery construction and operations, few of which are unique to refineries compared to any 
industrial operation with similar potential emissions. This discussion focuses on air emissions 
control requirements, often regarded as the most significant challenge in permitting the expansion 
of existing refineries or constructions of new refineries. 
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Background 

By CRS’s recent count, some 115 refmeries/refmery complexes process roughly 18 million 
barrels per day (Mb/d) of crude oil in the United States. 1 All have atmospheric distillation in 
common, which involves heating crude oil in a furnace then condensing it in an atmospheric 
distillation tower (or crude unit) — the tall, narrow columns that give a refinery its distinctive 
skyline (see Figure 1). 



Figure I. Generic Crude Oil Distillation Column 
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Source: Prepared by CRS. 



Notes: 
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Refineries vary in complexity, and can include, for the purposes of this report, stabilizers, 
condensate splitters, simple topping plants and hydroskimmers to more complex cracking and 
ultimately coking plants. Coking has become an increasingly important capability of the U.S. 



1 CRS Report R41478, The U.S. Oil Refining Industry: Background in Changing Markets and Fuel Policies, by 
Anthony Andrews et al. 
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refining industry with nearly three-quarters of the fuel-producing refineries having some capacity 
to convert heavy crude oils into refined products. 

Beginning in the late 1970s, U.S refineries began facing a dwindling supply of light-sweet crude 
oils favored for making motor fuels. Many refineries began switching to increasingly available 
heavy-sour crude oils, and began adding “cracking” and “coking” processes to convert petroleum 
“resid” into high value motor fuels. The resid that remained after atmospheric distillation found 
earlier use as low value “ship’s bunker fuel” and as boiler fuel in electric power plants. Cracking 
and coking processing upgrades came at considerable investment costs. Coking dates back to the 
late 1920s, but became the defining characteristic of the U.S. refinery during the 1980s and 
1990s. U.S. refineries have the capacity to convert some 2.5 Mb/d of petroleum resid into higher 
value motor fuels. In other words, refineries increased motor fuel production without having to 
increase nameplate capacity by adding cracking and coking units. 2 Several Midwest refineries 
have recently added coking/conversion capacity to take advantage of the increasing supply of 
heavier crude oils from Canada’s oil sands projects. 

The increasingly available light sweet crude oils produced from unconventional shale resources, 
like North Dakota’s Bakken formation and the Texas Eagle Ford formation, are changing U.S. 
refining prospects and have revitalized some refinery operations that formerly depended on 
imported light crude oil. Some have raised questions and concerns about the role of condensates 
in the market. The domestic market for condensate is somewhat limited, however, and “lease” 
condensate (a term applied to Outer Continental Shelf production) is subject to current export 
restrictions. 3 



Processing Condensates in the Oil Field 

Condensates are volatile light hydrocarbons in the range of ethane, propane, butane, iso-butane, 
and iso-pentane (natural gasoline) associated with crude oil. 4 The elevated pressures in oil and gas 
reservoirs keep condensates in a condensed liquid-state. However, the drop in pressure at the 
surface can cause condensates to “flash” or vaporize when transferred to the stock tanks. To avoid 
flashing, the crude oil stream is directed through a separator or “splitter” that separates the 
condensates into various product streams. A splitter operates as a series of stages, each calibrated 
to release a particular condensate product based on its characteristic temperature and pressure. 5 
The process has similarities to refining, but at temperatures in the range of 100°F to 250°F, and 
under controlled pressures. In the generic three-stage splitter shown in Figure 2, progressively 
heavier volatiles are separated with each stage ending with degassed crude oil entering the stock 
tank. 



2 Nameplate capacity refers to the throughput capacity in barrels per day of a refinery’s atmospheric distillation tower. 

3 Christian Berthelsen and Lynn Cook, “U.S. Set to Export First Oil Since ‘70s,” Wall Street Journal, Eastern edition 
(New York, NY), June 25, 2014; and “Energy Industry Buzzes at Oil Export Opening,” Wall Street Journal, July 15, 
2014. For more information on oil exports, see CRS Report R43442, U.S. Crude Oil Export Policy: Background and 
Considerations, by Phillip Brown et al. 

4 Propane and butane are also referred to as liquefied petroleum gas (LPG). 

5 Ken Arnold and Maurice Stewart, Surface Production Operations, Volume 1, Design of Oil-Handling Systems and 
Facilities (Houston, Texas: Gulf Publishing Company, 1995), p. 33. 
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Figure 2. Three Stage Separator 




Source: Prepared by CRS from Surface Production Operations, Vol. I, Design of Oil-Handling Systems and Facilities. 

Notes: Crude oil is flashed at an initial pressure and then flashed at successively lower pressures two times 
before entering stock tank. Condensates flashed will depend on the crude oil, and the operating temperature and 
pressures of the splitter. 
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Small Refineries: 

How They Are Defined and What They Do 

From the small business perspective, several legislated provisions define small refineries, but 
inconsistently. According to the U.S. Small Business Administration (SBA), only refiners that 
employ fewer than 1,500 employees and produce less than 125,000 barrels per calendar day may 
qualify for a federal small business contract. 6 By CRS count, 27 refineries make up 50% of U.S. 



6 “NAICS code 3241 10 — For purposes of Government procurement, the petroleum refiner must be a concern that has 
neither more than 1,500 employees nor more than 125,000 barrels per calendar day total Operable Atmospheric Crude 
Oil Distillation capacity. Capacity includes owned or leased facilities as well as facilities under a processing agreement 
or an arrangement such as an exchange agreement or a throughput. The total product to be delivered under the contract 
must be at least 90 percent refined by the successful bidder from either crude oil or bona fide feedstocks.” U.S. Small 
Business Administration, “Table of Small Business Size Standards Matched to North American Industry Classification 
System Codes,” http://www.sba.gov/sites/default/files/files/Size_Standards_Table.pdf. 
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